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2 previously obtained at Reynolds numbers greater than 200,000 are constant at Reynolds 28 numbers as low as 2,400.
Introduction

44
In-line rotor-stators are the preferred equipment for many high intensity large-scale 
182
For the two geometries used in this study, the representative shear rate () was given by:
186
where β is the ratio of cup radius, Rc to bob or vane radius, Rb, Ω is the angular velocity in 187 rad/s, L is the bob length, Le is the end effect equivalent length and To is the torque. These 188 equations are the ones given in the ISO 3219 standard for the cup and bob geometry used.
189
To be sure that the results that results obtained with both measuring systems were 190 consistent, a 500 mPa·s mineral oil viscosity standard was measured using both. The results
191
are shown in Figure 4 . Based on this test it can be concluded that both the vane and basket 
232
As shown in Figure 6 power number values, Po1 and Po2, are similar for both stators.
Whilst calorimetry results were obtained only in water with the EMSC stator, given that the 234 same rotor is used in both cases and the only the shape and number of holes on the stator 
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Insert 
259
All measurements were performed at 20°C. 
294
The main difference between the particle size distribution evolutions shown in Figure 8 , 9
295
and 10 is the rate at which the process occurs, which will be examined by analysing the rate 296 at which fines are generated. 
330
The volume fraction of fines generated as a function of the number of tank turnovers for 331 all the de-agglomeration tests carried out in water and glycerol solutions is presented in Figure 13 . For the dispersions at different concentrations in water (1 mPa·s) the differences in the 333 data for different concentrations are within the scatter of data and hence the effect of particle 334 concentration in these cases can be considered to be negligible. On the other hand, when the 335 viscosity of the continuous phase is increased, the fines generation rate decreases. At 10 336 mPa·s, the fines generation rate is lower than those obtained with the water-based dispersions
337
and there is a small lag in the production of fines at the start of the process (< 5 tank turnovers).
338
When the viscosity of the continuous phase is further increased to 100 mPa·s the rate of fines 339 generation decreases significantly and at the end of three hours of processing, only about
340
20% of the volume of particles corresponds to fines.
341
The fines generation rate as a function of the number of tank turnovers can be quantified 
372
Therefore, the apparent viscosities and Reynolds numbers reported in Table 1 , which are 373 based on the initial rheology of the dispersions reported in Figure 7 , should be considered the 374 worst-case scenario and are only truly representative of conditions at the start of the process.
375
However, given that as the de-agglomeration progresses, the viscosities reduce and,
376
therefore, the Reynolds number increases, the values in Table 1 show that under all the 
388
In an erosive de-agglomeration, small fragments (fines) are broken off the surface of 389 the agglomerates. Therefore, it is the flow conditions around the agglomerates that control the 
394
of the dispersions in glycerol-water solutions, however, even at the agglomerates' scale, the 395 viscosity of the continuous phase is the same as the bulk viscosity (the solids concentration 396 in these cases were only 1%wt, which does not affect the bulk viscosity).
397
The smallest turbulent eddies, for a given specific power input, are of the order of the 
403
but it is likely to also be valid for solids de-agglomeration processes). Table 2 On this basis, it is more energy efficient to operate at higher solids concentration (higher 443 fines volume for a given energy per mass of solids). This is also shown in 
466
It could therefore be concluded that it is more energy efficient to operate at higher solids 
479
In all cases, the predominant mechanism of break up was erosion and the dispersion 
